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Botanical designation: Neoregelia macrosepalaxNeorege-
lia carolinae.

Cultivar denomination: ‘GREEN APPLES’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct cultivar
of Neoregelia plant, botanically known as Neoregelia mac-
rosepalaxNeoregelia carolinae and hereinafter referred to by
the name ‘Green Apples’.

The new Neoregelia plant 1s a product of a planned breed-
ing program conducted by the Inventor 1n Princeton, Fla. The
objective of the breeding program is to create new Neoregelia
plants with uniquely colored leaves.

The new Neoregelia plant originated from a cross-pollina-
tion made by the Inventor in 2002 1n Princeton, Fla. of an
unnamed proprietary selection of Neoregelia macrosepala,
not patented, as the female, or seed, parent with the Neorege-
lia carolinae ‘Meyendortill’, not patented, as the male, or
pollen, parent. The new Neoregelia plant was discovered and
selected by the Inventor as a single plant within the progeny of
the stated cross-pollination 1n a controlled greenhouse envi-
ronment 1n Princeton, Fla. 1n 2002.

Asexual reproduction of the new Neoregelia plant by ofl-
sets 1n a controlled environment 1n Princeton, Fla. since 2002,
has shown that the unique features of this new Neoregelia
plant are stable and reproduced true to type i1n successive
generations.

SUMMARY OF THE INVENTION

Plants of the new Neoregelia have not been observed under
all possible environmental conditions. The phenotype may
vary somewhat with variations 1n environment and cultural
practices such as temperature and light mtensity without,
however, any variance in genotype.
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The following traits have been repeatedly observed and are
determined to be the umique characteristics of ‘Green
Apples’. These characteristics 1n combination distinguish
‘Green Apples’ as a new and distinct cultivar of Neoregelia:

1. Upright and outwardly arching growth habit.

2. Leaves of vegetative plants are green and red purple
bi-colored becoming red purple with development.

3. Good 1nteriorscape and landscape performance.

Plants of the new Neoregelia differ from plants of the

female parent selection 1n the following characteristics:

1. Plants of the new Neoregelia have fewer whorls of leaves
than plants of the female parent selection.

2. Leaves of plants of the new Neoregelia are shorter and
broader than leaves of plants of the female parent selec-
tion.

3. Leaves of plants of the new Neoregelia are green and red
purple bi-colored whereas leaves of plants of the female
parent selection are green and pink bi-colored.

4. Leaves of plants of the new Neoregelia develop their
predominant red purple coloration earlier than leaves of
plants of the female parent selection develop their pink
coloration.

Plants of the new Neoregelia differ from plants of the male

parent, ‘Meyendortiir’, 1in the following characteristics:

1. Plants of the new Neoregelia are taller and broader than
plants of ‘Meyendoritir’.

2. Leaves of plants of the new Neoregelia develop their
predominant red purple coloration earlier than leaves of
plants of ‘Meyendoritir’.

Plants of the new Neoregelia can be compared to plants of
the Neoregelia hybrida ‘Tangerine’, not patented. Plants of
the new Neoregelia and ‘Tangerine’ differ primarily in leaf
color and leaf pattern.

Plants of the new Neoregelia can also be compared to
plants of the Neoregelia ‘Green Apple’, not patented. Plants
of the new Neoregelia and ‘Green Apple’ differ primarily 1n
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leat color as leaves of plants of the new Neoregelia develop
their predominant red purple coloration earlier than leaves of
plants of ‘Green Apple’. In addition, the leat color patterns of
plants of the new Neoregelia are different than leaf color
patterns of plants of ‘Green Apple’.

BRIEF DESCRIPTION OF THE PHOTOGRAPHS

The accompanying colored photographs 1llustrate the over-
all appearance of the new Neoregelia plant, showing the col-
ors as true as it 1s reasonably possible to obtain in colored
reproductions of this type. Colors in the photographs may
differ slightly from the color values cited in the detailed
botanical description which accurately describe the colors of
the new Neoregelia.

The photograph at the bottom of the first sheet 1s a side
perspective view of a typical vegetative plant of ‘Green
Apples’ grown 1n a container.

The photograph at the top of the first sheet 1s a top perspec-
tive view of a typical vegetative plant of ‘Green Apples’.

The photograph at the bottom of the second sheet 1s a side
perspective view of a typical flowering plant of ‘Green
Apples’ grown 1n a container.

The photograph at the top of the second sheet 1s a top
perspective view of a typical flowering plant of ‘Green
Apples’.

DETAILED BOTANICAL DESCRIPTION

The atorementioned photographs and following observa-
tions, measurements and values describe plants grown in
15-cm containers 1n Princeton, Fla. during the spring under
commercial practice 1n a polypropylene-covered shade house
with day temperatures ranging from 10° C. to 32° C., night
temperatures ranging from 7° C. to 29° C. and light levels
averaging 3,200 foot-candles. Single plants used for the pho-
tographs and description were 18 months old. In the follow-

ing description, color references are made to The Royal Hor-
ticultural Society Colour Chart, 2007 Edition, except where
general terms of ordinary dictionary significance are used.

Botanical classification: Neoregelia macrosepalaxNeorege-
lia carolinae ‘Green Apples’.

Parentage:

Female, or seed, parent.—Unnamed proprietary selec-
tion of Neoregelia macrosepala, not patented.

Male, or pollen, parvent.—Neoregelia carolinae ‘Mey-
endorifil’, not patented.

Propagation:
Tvpe.—By oflsets.

Time to initiate voots, summer.— About 30 days at 30° C.
to 32° C.

Time to initiate roots, winter—About 45 days at 30° C.
to 32° C.

Time to produce a rooted young plant, summer.—About
three to four months at 30° C. to 32° C.

Time to produce a rooted young plant, winter.—About
three to four months at 18° C. to 22° C.

Root description.—Medium 1n thickness, fibrous; yel-
low to tan in color.

Rooting habit—Moderately freely branching; medium
density.
Plant description:

Plant form/growth habit.—Upright and outwardly arch-
ing growth habit; rosette leaves are erect when young,
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becoming outwardly arching with development;
plants readily produce uniform offsets; vigorous
growth habit.

Plant height, vegetative plants.—About 27 cm.

Plant height, flowering plants.—About 16 cm.

Plant diameter or spread, vegetative plants.—About 46

cm.

Plant diameter or spread, flowering plants.—About 41
CIm.

Internode length, vegetative and flowering plants.—
About 3.5 mm.

Foliage description:

Arrangement.—Rosette, spiral phyllotaxis; simple;
sessile, clasping.

Shape.—Oblong to broadly ensiform.

Apex.—Cuspidate.

Base.— Iruncate.

Margin.—Serrate, spinose.

Length.—About 31 cm.

Width.—About 6.3 cm.

lexture.—Smooth, glabrous; leathery.

Venation pattern.—Parallel.

Color—Developing leaves, vegetative plants, upper
surface: Close to 146B; towards the apex, slightly
tinted with close to 60A. Developing leaves, vegeta-
tive plants, lower surface: Close to 146B to 146C.
Developed leaves, vegetative plants, upper surface:
Close to 146 A tinted with close to 59B; towards the
apex, overlain with close to 60A; towards the base,
close to 145A to 145B; venation, close to 146A.
Developed leaves, vegetative plants, lower surface:
Towards the base, close to 146B; center and towards
the apex, close to 146C tinted with close to 60B to
60C; venation, closeto 146C. Upper leaves, tlowering
plants, upper surface: Towards the apex, close to
187B; centers, close to 59B: towards the base, close to
157B to 157C; venation, close to 145A. Upper leaves,
flowering plants, lower surface: Towards the apex,
close to 187B: centers, close to S9B; towards the base,
close to 157B to 157C; longitudinal streaks, close to
146B; venation, close to 146C.

Intlorescence description:

Inflorescence form.—Terminal flat-topped compact
corymb located 1nside the leaf rosette; about 88 tlow-
ers develop per inflorescence.

Flower longevity.—Individual flowers last about one to
two days on the plant; flowers persistent.

Inflorescence length.—About 3.5 cm.
Inflorescence diameter.—About 4 cm.

Flower size—Length: About 4 cm. Diameter: About 7
mm.

Fragrance.—None detected.

Flower buds.—Length: About 2.8 cm. Diameter: About
4 mm. Shape: Elongated oblong. Color: Close to

NS3A.

Petals.—Quantity per flower: Three 1n a single whorl.
Shape: Oblanceolate. Apex: Mucronate. Base: Trun-
cate. Margin: Entire. Length: About 2.8 cm. Width:
About 4 mm. Texture: Smooth, glabrous. Color:
When opening, upper surface: Close to 83A. When
opening, lower surface: Close to N88A. Fully opened,
upper surface: Towards the apex, close to 83 A; center,
close to N88B; towards the base, close to NN155D.
Fully opened, lower surface: Towards the apex, close
to NQRA; towards the base, close to NN155D.
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Flower bracts.—Quantity per tlower: One. Shape:
Oblanceolate. Length: About 3.4 cm. Width: About 9
mm. Texture: Membraneous. Color: Towards the
apex, close to 146D; towards the base, close to
N157D.

Sepals.—Quantity per flower: Three 1n a single whorl.
Shape: Lanceolate. Apex: Acuminate. Base: Trun-
cate. Margin: Entire. Length: About 2.4 cm. Width:
About 7 mm. Texture: Smooth, glabrous. Color, upper
surface: Towards the apex, close to 146D); towards the
base, close to 145D. Color, lower surtace: Towards
the apex, close to 145A; towards the base, close to
157D.

Peduncles.—Strength: Strong. Aspect: Typically erect.
Length: About 4.2 cm. Diameter: About 1.2 cm. Tex-
ture: Smooth, glabrous. Color: Close to 155A.

Pedicels.—Strength: Strong. Aspect: Typically erect to
somewhat outward. Length: About 5 mm. Diameter:
About 2.5 mm. Texture: Smooth, glabrous. Color:
Close to 135D.

Stamens.—Quantity per flower: About six. Filament

length: About 1.2 c¢m. Filament color: Close to
NN135D. Anther shape: Lanceolate. Anther length:

6

About 5 mm. Anther color: Close to 158C. Pollen
amount: Scarce. Pollen color: Close to 155A.

Pistils.—Quantity per tlower: One. Pistil length: About
3.2 cm. Stigma shape: Rounded. Stigma color: Close
to NN1355B. Style length: About 1.8 cm. Style color:
Close to NN155C. Ovary color: Close to NN155C.

Seed/fruit.—Seed and fruit production have not been
observed.

Temperature tolerance: Plants of the new Neoregelia have
been observed to tolerate temperatures ranging from about
4° C. to about 37° C.

Interior & garden performance: Plants of the new Neoregelia
have been observed to have good postproduction longevity
under interior conditions and to have good garden pertor-
mance.

Disease/pest resistance: Resistance to pathogens and pests
common to Neoregelia has not been observed.

It 1s claimed:

1. A new and distinct Neoregelia plant named ‘Green
Apples’ as 1llustrated and described.

% o *H % x



R L x -
s e
P N .

B N N N e e e
O I I o oy
T T T Il S B e e S S i ey
N N N ol N e sl e e el el
e e e o e
P N ot e el s e el e s M

X X A A
nnn”xnn”xnxnn”xun x X 2
P e Py

oA o o
x Mk H.qH.qH.qH.qH.q”.qH._,.”..H...k...nk.q...”.qn...”&”*”&”.q”; )
Iy e e e e d ke
o
e i s

¥
E
E
E
-
N

L)
E
-
x.
H
.
H

A
F
|
]
2
o
F

R R
P e i e e i
A A A A e A e

o
A
A A
A AN
A
o
o
oAl

RN
auJEE NN NKERERE
Hﬂlﬂﬂxﬂﬂﬂﬂ.ﬂﬂﬂﬂﬂﬂlﬂlﬂ

...IHI"I

=

A_A
Al
H-H
|
)
A
¢
d
o
e

US PP21,829 P2

|
A
A
>

P e )
Kok A
N e ol el )
moa b dr dr o de & de iy dp ol
P o T e A A e e e i
R R AL
P e e S i i

IIIIIIIHIHHI_HJHJHPHFH

N A T N N )
4 I b | & A & odr
B

]
|

ottt

ll

¥

RN NN N N N A

i
A

A A A
A
]

o
um

¥

¥

oo N KN R

=

P e

b dr o d A doa
.rb.}..;.b.b.}..rb..:.i}.#.r.rb.b..r#b..rbbi.r.r.r.__.r.r........}.l......__.r.r.r.__i.r
.-.....r.._........._........r.r.t.r........-_....r.-.t.......r.r....._.._nn.r.r.r.._......r.t.._
e N g g N g
S dr i it dp dr dr dp dp O Jr o de b Jr dr b e dr dr dedp o e b b oa dr B b e Jp o de de b
dr dy dp dr dr dp g dp k dr dr dp e dp gy de d bk d dp dp dp de e A b
.....-...r.r.r.........-.......r.-...r.r.r.........-.r.r.__.._.r.._.r.-...r.._.....r.....r.....r.-...r.r.r.__.l.-_ -I
A A e e B e e ey e b e e e e
dr dr Jr & Jr k Jr Jr dp dr O b & X

s
P
NS

o
rx“x”xnxuxnxwxna"aaana
X A A R e
X x A N A A M XA
R A A A

XXX E R XN AN

I"HIIIHHHHHHHHH

WA A A A
Al
|
-
EY

P )

¥
»
F)
A

o
I"H
Al
F N
)
Ml
Y

M
A
A
oo e A
M
]
A
MK N KKK KK KK MK

T R
A AN MNEREXK

>
e

&
A L ity
NN . x

)
L

o
W
L

I T
MK KA MK KA

._
R s
HHHJHJH”!“H“I“I"I“H“I’.H-HI

1 .!v.Hr.HJHFHFHHHI |

2
Y
L

~, HI“HHH”HHH”H”H“HHH
. .HPHFHHHHHHHHHHH

o i i

i

E -
l"l"ﬂ“l”ﬂ“ﬂ“ll '”.:.H}.l.llll"l“ﬂ! .
| EAX X X X 2 B N B L

I"I"I"H"H“H“H“H"I I.-.H.-_“.-.“I' llll i
E R XX XX E K

hl

M MM A AN AN A NN

+

" 2 & & a8 a2 s amaa
= a = =

h & h & &
a & & b & b b & & 2 & a2 a2 & a2 A a

|
M
|
|
|
E |
L
¥
™

e x x e M EERER
| J
a"amn“a"lﬂnnnnna ”.f ”x”_.._HxHanxnn“n“aﬂuna"n"n"a“a“n
R xR K e ) AR R R
REX X XXX L3 AN EXNEXEE XXX
o K R A R L po
X EXXEXXER AR KA
R N A A X XX [ A R X N X N X A
o AR A K R K
R R R A A o A .
] XXX NN KR AR A A A A A A AN
e e e LI I A

o

& L
a T R
L K o ;
Sa, nn“nmnmvﬁx“xnxmnﬂxmnﬂrn nr.nx”x” “ x "
A X P g gy R R et e

x

A A R e a my Em  A A W
L B R R R

x - ..x”x"nwn”y””n”n”!”n” vH”HHn“H”x”xnannﬂn"aal"nanalanan"l HHHRH
*h . r L A A i XX
X .x#xunnnxnrrnunnannal i
L) e B A A A 2
PRI o o N e R e " xR
POl ) . 37" N I A I x K .
) P ]
N A . R I R I I I " x
. | J [
sl bl sl ) LR R R R e " " y “lala "__."na " X
P e s X . lla__." "a"l"a“a"l“a“a HHHH )
i i i .HxHnHnHn“a"__."n“aHnHnHn“n“nHx“nHnHxHnH..Ha“nHnHnHnHa“n"a"n“a"l"a“a“n“n“n"a" "lH-
| e e AR EE XXX TR X E XX T AR AR EE XXX XA EXXAERE X XX XXX »
. o e e e e e e e A e A A A e PR A A A A AR e e R e R A A A A LAl
x KA EREEEEEXEEEEEEEEERER XL LR R XN *
x_m . AR R X RN XX EERER NN TR EERE XN NNT
x x B m . i e
R R T 3 A A AR A A A A A P R A R R PE P AR A A A A R R R A R AR X
X XX X x A A W] A AN A A A, A . A A I O A
R . e o e e e e e e e e e e e e e e e e
" AR A A A o i i *
i T i i i i "
L . A A A A A A A A R R A A A e A A A A A
i , e e e e e e A R A A A A A R L)
X X X A A A A AL ; ; A i i LR .
A ; ; o e i i »
X X AN KK ; ; ; ; A A
o Hﬂﬂﬂﬂﬁﬂﬂﬂﬁﬂﬁf e o ; A e e e AR A e R A e e e e
o A A xn__.HxHﬂﬂﬂﬂ:ﬂﬁﬂ!ﬂﬁﬂﬁﬂﬂﬂ?ﬂﬂﬂ!ﬂﬁ y s ’
RN PR R R R R R
R AN A e e e
E R xR AN A ; i .
R R A A A
ZXERXEXRER XM K R NN e e
A AL e A A A A A
e AR P A A A R A A A M
A .
oA K K e Xl E A
R R
n 2 e A

| Lk om k

XA A
P R

LA -

i r ok ) .
& ......H...H....H.q”.__.r.._.__.n o .. A e n e ...ln”urx”x“nu - -_-_-_.__-u. ru”xwxﬂxun“ A ol ol
Wi i b M b b b oa k o - k r, L ] IHHHHHIIIHI.H!!H!HH?.
& i dy & ! o ! ! , A i e e
.-.l.....}..-...;......__.__.._ii ] - . | || E K FE R HIH HIH X A EREN

M

ENER A e
e e e
2 e T e e

2
X M M

Sheet 1 of 2

2 w  a a a a
]
e ..............................”_.. o

Wi A A e e i dr oA 1 ] A L ] ] s LM M Mo AT N L ]

i e,
X X
i)

KX xE X XX N N
A HHHHHIHHHHHHHIHIIIII

o
I
M

L R i i i i e e e e e e e e
I R i e i i e e e e e

2 x x xR A N W
PN IR R R R R R e

A o 2 e LM R NN .......n.....r....r....r.r.r........H...H.qH...”.__..q

BTN W e e iy

T

" s oaa kAR

.
FY
Ml

Mar. 29, 2011

)
i
i)
M
T
i

HEH >,

E ]
HHPHHHHHI l“.-.”.-.“...”...”.._..t.r... L] -
E l.-..-......._..r.........r.r.r.r.ri.._ ok ok oa

H
|

o
2w
o
X
i
|
)
AL
2
)
Y]
P
AL
L
|

HH:H
|
o
Al J
HHHH:HHHH'?”I!
HHHH
]
]
]
e
o,
]
|

o

o

e ok dp b b bk Ak
|Il.-...................r.r.__.__.._.r.__.._|.._|...

E)
Al
Ml
Al
Ml
Al
Ml
Al

»

A
|
|
|
Al
"Hl!
A
:l"?l"
x
Al
E |
H:H:H
E |
A
H:H:H
l_A
i A
|
]
Al
E
HHI‘FIIHH"HHH

F I
xR A K,

M_A_N
A
M M
A M
Al
?!H

A

]

|

H?l'.

Al

M

Al

|

F

e

KRN EE R X NN

A_N
A
A
M AN M AA
2
Ml
F N
H
A
o A

-]
e
P
-HHH"HHHH M A
L N
H"lll:ﬂlﬂxﬂxﬁ'x M
"?l"l- Mol A
Mo M A
""_ Hﬂﬂaﬂxﬂll A A
F NN
o ?l"?lx?l'.x
"H:IHHHHHHHHHH
M

i)
F

R

FY

F'?HF"H?!
Y

)
»

A

a:u:x
vy
o

A

A
A
i |
|

»

U.S. Patent

.-..-............r.-....-.v.-.r.-.t.r.v.r.._..r....r.v.-...n.- 4 & b & bk b b b bbb bk h Ak J i [ ] I Itt.._.._.._.._.._.._.__.._i.._n.._ L] .._n.
Bk d d b b b kb kb
o dr b b Jr br b b b b b oa i i L EERREIE
e e ; : ! o T o e e
o i J A b b b L A . . N £ N XX ERER
l.}......r.r.;..r.;.....l..r.r.._.r.._.r.._.__i . v.v.HFHFHHHF E N |
o ff dr & J 0 Jr Jr b o 0 b b0k & & O O Joodp dp dr Jr Jr Jr b b b b b & om b & N ko N o i i
i dr dr e Jdp Jr o dp dp Jr Jr O 0 Or Op Jp dp dp 0 0 Or b Or b 0 b O Or O O Jp Jr b 3 WM NN KR ENE R XN
Jrodr o B dp dr b de b b b b b b b & b b b Jp b b U b b b b b b b b ok b ok R ] MM MR E N EMNENEERE
W Jr o Jr o Jr ff O Jr Jr e Or Or Jr 0 e Or Jrodp O dp O O Or O Jr b O b & & O O 0o dp i r X EXEENNEETEXTTFERE .
W dr dr b A b b & b b M & & b b U U Jrodp Jr b b & & b & & b & bk M oy i L k MN R X XEERERERSEEN
T T N N N T L e S A A S o I I S U T ) L AXxXT T EXTREEENNN
dr i Jr & & & & b & & & & & J o Jodp oo rdr b b omoa h 3 XX RERRENENRERERERTN |
W ol b dr Jr b b bk kA ko Jr Ao M b Mk i LA EXREELTREXTREER
.-..-..-.._.......T.r.._.__.._.__.._.__.r.__.._..r.-.r.r.__.-.._.-.__.._..r....__.v.__.-.__.-.__ xR E X L
.-..-_.-..-_.-_l.-..-.............._.r.._.r.........._.._.._.r.r.r.._.._n rrom '

o e
] » ) v.!”!“ﬂ"l"ﬂ H....”.r“.._“.._“.._h.._.__.._
. - -
o & b A ko bk a k L ; ki AN xR o kb

. _“r.
. xR
, AN A iy
o A A .
. A A e ol S i i
H”:.r. o Py Pl oo P B W B u"v.r.rnann HHxHn”!H:.Hy.”HHxﬂxnxnxﬂn”xnxﬂxnnwr”rur .
L A M i i i
A AN A A A A A A A A A N A A M A A N
g I A A N i S
AN A e e e e A A e e N
N i e i i L NN i .
L i i i L i N i i i
R N NN Ll e XX XN N A AN L e i i i
i i i i AR A A KK N N A A R A KK N N N A A X
el iy i ] i i L S e i e i i i i
L i i i ] T g Pl P e i i i
AN RN KN M M A AKX N NERER " K XX XX N KRN AR A EEEEXE N TR NN KRN N A N AN NN X
M A g e ae e A e e e e L e L i S i i
R NN NN N EN N AN EEREREER XENXEXEFEET L i i A
AR A RN NN N MR N A N NN N ERERERREREXR e i i
N i i i e N i S i i i i i i
e ) L e i i
AN N M X R N A A RN N KRR XXX N AR N A N A A A N N M NN R R RN XN NN AKX ENEER .
L S i i i i i A i i i
S e i AR N N A N N NEEE N AN AR ERN
L e A A A N N A A M MM XN NN ENKEXERENXEERREER
A e i i M N e e N M A A A NN RN AN EEEEEER
NN B A M R A xxuxuuxuuxuxnuuxuuaxuvaaa
A X E X v EAALXEXXEXEXENNXRX AA A M AN KM AN AN MEXN NN EEER
" [ i e i L i i i i iy e
il P RN M RN NN L I e e i iy
. i AR A A A N A A A A A A MMM A M A NN KR
. I i i i i R R e e e N N A A A AL AL A M M M A A
L i L i i i i i e
T e ll"nHHHxHﬂﬂ#ﬂﬂﬂﬂﬂ#ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ#ﬂﬂ Lo xxnxHxxxxxPr.rxrxrn:”v.rxﬂv.”xmxﬂx”xnn )
. WA A N NN N A A M X
B F X x X x x X XN R AN ;
- L
B X xr oy xR AN .
L N i i
-
L ROK A AKX NN A N A N AN
. L i i e i i e
v B
i rErrxxrxxxxxxrrxE
i i
- N i ,
w B
ol i i
- L g
. LA A A .
R N i S i
v B AN AN
L e i
E XX XEXXEER R XN X Yy
L i
AXXEXEEE XN N XX
AR e o e e a w am a aepem o pi
vl e e 2
e

a .
A X XXX AN X TE
HHHH HHIHHHHHHHHHHII

A 2 b &
Rl M A NN

o A N - ¥
7 P o P P T . LR T,
- roron bk b b &t dodr .
HRHHHHHHFHI A HHII 111-.._|.r.._.r........l..-_
o . . A
L ) X
g i ' ' x_E
A . Ay
N A . o~ xR
g L A’
AN, . L XX W
g x_x
o T L .
HHHH - . .HHHHI ll ]
2 n AUCEEEERCEEENEEE xxnnnluliin
- . . . g
- . XX
I_ - - - - . Hﬂﬂﬂ.’. '
.. . . i
1 R X ® N
. . . . X xR E
XX XX
. . i i '
. . . . . Lo HHHHHH: lﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂl
. . . . . . e e e e T xﬂxnxax Ky .llu"a"l“..”n“l“a“a“l m .
XX N K r q.llnnaaallll_-_
. . . . ) i " roam e e x nw ol
"X ;! I A F X EFERRER L |
. . . . "n“aﬂx b S e )
RN
. . . e
e
X xR
. . . EXEX
xR
. X N
L '
X
. . . . . . . . . | | ko
- .
N
o
A

a =
2 & & 2 2 2 2 2 2 2 &2 2 2 &2 32 a2 & ® &
b & &2 = - m

==
" a2 &2 & & & & & &8 & & a a k




US PP21,329 P2

Sheet 2 of 2

Mar. 29, 2011

U.S. Patent

k)
FY

£

F
E

E | Al
: H-Hxl!”!’l'

!
-
o,

oo K NN

e x xR

AN
L

X,
rnr.
L]
Ly
X

ot
o
] .xF!xﬂx?l"H-H"H-l-?lﬂ?l-?l-ﬂ-ﬂ-ﬂ-.hﬂll

A
*
2
»
e

AL A
L .
i

A
M
EY)

EY)

p 4
Mo

A
i o
A
X,
)

!

A

A i A i

H”HHHHHHH.H

x

A

-
ERE MM NN

.

H

.

x

x H
. x
. x
X, x
. =
X HJ
I, x
K <.
IH HHH

MM N A M R N XM

HHHIHHHH%HHHHHII

]
F
HHH::

i
A
T e A

XK A K AN

IIHHHHHHHHPHH.HFHF!FIH |

s
Iﬂﬂl L
n

xR

. H“H“H“Il

o N N

L]

L W ik

-
HHHHHHII e

L BEL L X

e
]
F

L XX
o Hﬂll
L

"

oA

AR AN NERNERSMNNXSENREHN
xR HH.IHHHHIIHHHH o HH ]

K xR -
] | dr &
o B dr

X
Ml
4
H
E
)
Ml

.
Ol = ;

-

¥

i .

- '
HHIIIIIII 1
I!Hﬂlﬂl
Y _
E X X X x
IHHIHHH
EXXEXXEN
] F
. . M OE NN R
e e e e ol
: o b P ¥
| ENEXENKERENT oNE XX RER VHII | ] F 4 Hd 1
E_E K E R X XXX XN N XENEEEREREINE . xx B XX X LA
EREERER B E X X E N i X R r .IIHII - X ﬁﬂ?ﬂ '
KEENEEFERERFFFXYE XX I AREYXETXEXST N NN £ XEX XX -
R FE XX R RERERNNREMNER X A o N N o K RER B X oM N E R |
X EXEREXREEEXENYENEXENN NN EXEREE '.rl EXEXEXER .HHHHHHHHH !
- X X 7 -
F F - -

o N
N

&

i)

|

XM
S

i

Al
o
-
EY

Al HHHHI
A
Al

N
P o x

"un

REXX X H.H .HFHPH’.HFH ;

.-..................r”...”.r”...”.r”.r............-. [}
.-_.........r.....__ 2 a aa .r.........-. *

L

ir & bk

ek

wx e
. .-.

L III"H"H"HHH“H“H”H”HHHHH“H”HHH”
| lIlIHlﬂ#ﬂﬂﬂﬂﬂ#ﬂﬂ#ﬂ?ﬂﬂ#ﬂﬂﬂ#ﬂﬂ.ﬂ

)
X
)
i)
-
i)

A AR X LA
o rr.nx“n“a“a“x” H .xnﬂnxr.r r.xxx . *
.r.r.r.r.x.x“aHnmxnxnxmnuxnx”v.r.xfrxr.x Y r.” .n“..
A A AL
AR AR R R A A A A A ; i
PP A R R A A A
TP P BN R B R i R
X
X

o,
F
a
£

M,

Al
Y
EY
EY
EY
A

A
o,
o
P,
o,
F
F
|
X

H
FY
>
A

L

[

F
£
M_l

A
?'HH
H
I
o
Ml
A

Al
Ml
|
FY
FAE N
A
Ao HoA NN

L)
AR

x
g M
.
FY
H
g

b
)
o
A
o

L
LM,

»

£

b
H

ko

o
X
L)

r
i“!:ll!:l!:!

E
i
)

]
H
||

. 2
. o : rxﬂnnna
. ; ] a

o
e
o
ot
o
A
A
A
)

F!'I!'I!!F!I!HF!HHH

L
|
E

~
-
|

A L n.nan“aan: .

MR M N N
XM
A XN

- . KR E N E N NN N
x

£

A x”xnxﬂxnnn .
M AN !

]
F
x

e
]

R !
o o e o o T e .

X
E
|
F A
?!xl!x?!'?!xﬁ.
]
)
)
|

]
~
b ]

g

aN ; :

L ; ; .
A A ; xR '

N M NN

AN M

o,
x
]
s o,
X L
H"Hl . H”HHHHH“HHH”HHH”H”H”H .
x xR - M N RN NN N
L s J s .
e X X - MR M AN E NN 3 3 3 3 .
x_E_XE E
X x X X K . EEXXEXXEXXEMNN
x_E_X X K oM N R A A o .
XXX XX - - A EXXENXRX ] 3 .
H”H”HHH“H"IH!HU - - L !HH”HHHHI“HHH“HII H HH"H“H" > LA 3 3 ”
Y g . J HHI XX

lIl"ﬂ”ﬂ“ﬂ”!”ﬂ”ﬂ“ﬁ”ﬂ“ﬂ"ﬂ“l lll
RAXXEAXENXENXXEERERR
L lHHHlﬂxﬂﬂﬂlﬂxﬂxxlﬂﬂﬂﬂﬂﬂﬂlﬂl

E |
F
Al
H
E
]
Hd
F
M
H
Al
Al
Ml

A
PP g g P Pl P 20 18 P 2 2020 28 B

ol )

A,

o

]
]
]
]
.
]
]

F
¥
.,

F
)

4
F
A
e

F
M

A
2
L
|
2

M
|

EY

R A L
K X X 3 L
FHF.HHHIHIII

e R R i " . !

aHx“nHaHa“n"a“n"n“a“a 2 xHva.# l"n" P Pt o A ; : v

XXEXERRERERXER ; X "X oA !
XXREXXXRERR . X x m X x N ; ; )

x xR XX R R i A e e A . e !

ZREX X XER XX . X . X ; k-

xxxxn Ha"nnnun“n"na . . &...tk...H&H.q xv” l"nn__.xnxxx . B -_““n" " " "n i .

O A . X W ! ; e .

e e AN . ; CAE; X X " oo L

N R - X e e R A R A R R r

E
)
)

AN Hxﬂnnx X xH
Kot

|
Al
|
Al
Ml
H
»

»,
£
|
|
F
]
e

F N
X N M N

o
x
.
H
|
o
]
Al
H"H
HHH
H
b
]
FY
o

-
A

:!xx:n
)
)
e

o
]
E |
HHH?‘"

LA A

A
)
A
.
-
F ]

F
]
]
£
.
]
F
]
]
A
M
A

o A N N M
-

H’Hxil!xil! >

xHxHx ;

A

.ru..x”u__”x”x”x L .xan“x

N
X

A AN

X

oA AN
-

H ]

|

i)

F
EY
W

F |
FY
-

o
]

)
i)
)
)
)
iy
)
)
L

M
» ';-::r-::nxxx x
i
RN
; .--:
i

FY

o  x  w .
Ao e el -

k.
FY

H
>
~,

i ; e e e e
. . ; ; ; XXX XXX
xS ¥ ) A

o

|
II
F

-
e

M
)

o ”HHH“HHHHH”H”HHH”H?!

3 N M N NN N

N K K e J J E
] HH.HHHHHHHHHPHJHJHP!U”U.FHF L, S .v.u..v“u.“!u..ﬂ

Hxl'?!
RN

xR H”H”HHHHH” ”H”H”HP J o o o o
I L

.
F
M
|

]
e
|

Y

A A A A
N e x o a
XA N M N A K KX XA A

Ei ; X o xR
X aa K
i o )

LA M N

M,

ol
)
A

|
)
X

)
o)
]
]
F
]
|
F
|
]
F
x?!
F
|
A
|
|
E |
|
A
.
A

)
)
)
)
)
)
)

)

)
X
Mo
a::-
L
M
M
AL

X
i
A
e
|
)
A
|
)
o
>
|
|
)
X
n:n
X

%

!H
-
-
F
.
Al
F
2

E N N xR XK

N L AAXAEXENELEELEEELREEXEX

HHHHHHHHH IHH HHH E HHHHH X X
x

Ml
2
A
|
|
E |
M
A
]

] HFHHHHHFH ] HHHHH
. HHHHHHHHHHHHHHHHI
HHHH X MK HHHI
Y E

>,
]
Al
Al
Al
Al
Al
|
Al
Al
Al
Al
Al
Al
|
Al
]
|
Al
A
|
Al

x
Mo K MK KN NN .
[ X N x x_X_X
.HHHHHHHHH HHI IHI Mol HHHHHH x H”H = HHHHH .
x

]
AL
Mo
F
A
A_A
i |
A M
A_
A
A
i
LA
M
|
Al
M
o
ol
o
A
M
- |
|
A

XA XX E X xxE X X " X EX XX X HHHH
ERxx x xxxxxxxxxxx e N IJEEN]
R E X X X x m e I ]
lﬂlﬂlﬂﬂﬂ!ﬂ XXX XK X Hﬂﬂlﬂlﬂl 'J..__.__.__.__i._.i.r.__.r.-...
EREERNXXEXEXEEERZXELXRF L N N ]
KERERERMXRX e e m NN NN
x.

R RN A A
Y
R R R R w xR A A A L

ERXEREEREXENEXEXXXR R K
"ﬂ"ﬂ“ﬂ"ﬂ"ﬂ"ﬂ L HHHHH K HIH H"Il
EREXREEERERETREXEXEXEXLERESESR
"l“ﬂ"l"l“l"l"l“l x KR l"ﬂ"l XX H"l H"H"lﬂ -
Il kKX HIHIH x_x HHH Hlﬂl
EEERRRESESEX XX K F N BN
Illl"l ] "II X H“HHH“HIII l.”.
EERLT XXX XN -
IHIHIIIHHHHHHHHHI il..rn

HHHHHU.HHH b

&
s na"n“annunuxnn" -H.__ v "rxr
EEREX XXX ! i
o St
] N ;
e o o o o
A A
x o X
iy i
A
i
p
e A A
. :

F ]
2
EY

M
el
PR
oM A
E i
o

.r.
g
e
A e e e
ettt EE
g
ol o I

oo o Ko o
L
LA
oo o PN A BN K
ol N ; ; .

M
Al
)
)

M

‘e

Y
E

|
>
.

2

2

Hxﬂi'l!llll!l!'ll"
-
Al
o
™~

P

o :-:

A
ey
"x:x
e

H
-
X
!
)

b
.--:x
o

)
2
]

b
i

]
o
X

-

.
E

o
FY

N
?lx?lxﬂ o

o N MM

]
] H”HHH”H”H”HJH”H”. A 3 ” .”H”H”H”H”HHH”H”H”H”H”HHHHH
B s s A s s s A A &N KK NN KR NERX XN N .

4 roa
) ;
» ; o

E
?l"?l-
E |

A
Hx?l
Al

M
b ]

2
; o
o

o
P

>,
"
b

xxnuxnxnxuxﬂnrrﬂr
N i
N
o o o

!

o
X

Y

E
H

-
F!x?'!x?! o

£
E N

MM MM M X

EY
k.
.:ll!_.lﬂ

Al
F
¥
F)
F)
¥
»
F)

PAAAXMMMN
AL L)

P

Hil'ﬂxl'll'

FY

"HHF!
Al

Al A

imn::un.-.'
i
o
i
i |

N A
'
e
i i
]

x

o)
)

]
.
x
]
o
]

PR

A X RXER N NN
MREFE R X R E E N N N N N MM A
A REXEXERXEXNXERSENMNNMNNNN
» Iﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂx HHH N
H

FY

EY
F
-

EY

Y

-
-
-

o

-]
M
"

x

X
]
L ] '
x_ A

Y
o

-

E N y y y PN AN AT AKX M N MM M NN E
E A l!ﬂﬂ!ﬂﬂ!ﬂﬂ!ﬂ!ﬂ!!!ﬂﬂﬂﬂ RN XXX X
HHHHHHHHHHH k]

"

..n”v.n”xux

aur.wr.” .xu..”x”n”n”a

i A A
o !

I
B i i i i T T R )
R .
: o !
L '
o A ; ! ! !
i ( . . r
o i . ; ; ;
A A A A A '
i !
R AN r
o !
Ao o




	Front Page
	Specification
	Claims
	Drawings

